X radiation causes a persistent induction of reactive oxygen species and a delayed reinduction of TP53 in normal human diploid fibroblasts.
Multiple genetic changes are required for the development of a malignant cell. The frequency of such changes in cancer cells is higher than can be explained through random mutation, and it was proposed that a subpopulation of cells develop a persistent mutator phenotype. Evidence for such a phenotype has been observed in mammalian cells after treatment with ionizing radiation. The mechanism that promotes this effect has not been defined, but proposed explanations include increased levels of reactive oxygen species (ROS) in irradiated cells and their progeny. The tumor suppressor TP53 is of prime importance in coordinating the cellular response to damage, and it has been suggested to have a role in regulating the cellular redox state. We investigated the persistence of induced levels of ROS in normal diploid human cells for 1 month after X-ray exposure and the role of TP53 in this oxidant response. X radiation induced an oxidant response that persisted for 2 weeks after exposure in cells with normal TP53 function. ROS levels in cells with abrogated TP53 function were decreased in magnitude and duration. X radiation caused a primary transient induction of TP53 followed by a reinduction of TP53 5 days after irradiation. This reinduction persisted for at least 2 days and coincided with the largest induction of apoptosis. The persistently elevated levels of ROS and delayed reinduction of TP53 reported here are further evidence of the delayed effects of ionizing radiation and add to the growing number of such observations.